Section of Laryngology
President-NORMAN PATTERSON, F.R.C.S. [February 7, 1947] Intrinsic Cancer of the Larynx. Review of a Series of Cases By V. E. NEGUS, M.S. CANCER of the larynx is of sufficient interest to warrant a detailed study, for two reasons. There are not only a considerable number of victims of this disease, but also to a large number of these there can be offered a good prospect of cure. Although of much less frequency than cancer of the stomach and uterus, yet affected cases are in a better position as regards the eradication of their disease.
Relative frequency.-As to relative numbers of cases as seen by a laryngologist, I can quote personally those observed over a period of twenty years (Table 1) .
It is sometimes said that intrinsic is more common than extrinsic cancer, but in my records the figures do not support this (Table II) . In preparing this communication it has seemed best to me to report all cases of a series, and not to select a few subjected to one particular form of treatment. It is so usual to hear of the 75% or 80% of patients cured of cordal cancer; but these represent only a minority, and such a report gives no indication as to the fate of the remainder. Accordingly I have made no selection, but give details of every patient in this consecutive series. JULY Situation of growth.-The first point of interest is a review of the situation of the growth in a number of patients seen in private practice or at hospital. They arrive in all stages of progress, the private patient usually seeking advice earlier than the less fortunately placed hospital case.
As treatment must be decided in part by the position of the neoplasm, and as results vary much according to its situation and extent, I have thought best to make a division into: I. Unilateral growths, (1) cordal and either (a) limited to the membranous cord, or (b) extending on to the vocal process of the arytenoid, with (c) a third group in which the whole cord is affected. Other unilateral growths may be (2) subglottic or (3) supraglottic. II. Of bilateral growths two groups are distinguished, (a) limited and (b) diffuse. The latter is usually widespread both on the cords themselves and also above and beldw; there is almost always limitation of movement or fixation of one or both cords. Those cases most suitable for surgical removal by the laryngofissure route come into the limited cordal group, and form less than a fifth of the total; it is thus obvious that any record of cases treated by this method, with percentages of cures, does not give a full picture of the problem.
The prognosis as determined by the site of the growth will be considered later.
No reference is made here to differential diagnosis, all of the patients described having positive clinical signs, and usually histological evidence as well, of malignant disease.
Sex.-Of 93 patients, 90 were men and 3 were women. Age.-The chart (Table IV) shows the numbers of some of the patients in each age group. The youngest, aged 26, was a woman with an epithelioma of Group IV. Also shown are the numbers of some of the cases cured; the curves are almost identical, demonstrating that in my series prognosis did not depend on age. one died at operation; two were treated by local excision through the laryngofissure route, both with recurrence; one had the larynx removed, with recurrence in the mediastinum; and two were cured, one by laryngectomy and one by deep X-rays. Two other patients had precancerous keratosis; neither was cured. Type of growth.-Almost without exception, the growth was a squamous-cell carcinoma; one was reported as a sarcoma, but later sections were classed as epithelioma of Broders' Group IV.
In sections from one patient, giant cells were seen, but no evidence of tuberculosis was found elsewhere, and the clinical diagnosis was most decidedly that of epithelioma.
In 42 patients sections were graded according to Broders' classification, and the result of treatment was noted ( Table V) .
The anaplastic tumours of Group IV were rare, and failures were the rule, as might be expected; but of the other groups, no significant differences were to be noted in response to treatment. Nor did the method of treatment, whether by operation or irradiation, depend for its success primarily on the type ofcell.
Number of patients treated.-Of the 93 patients, of whom records have been kept, a few are excluded when considering treatment. 8 patients, although examined and recorded by me, were treated by others, and are therefore not included, and 6 others are excluded because with them no attempt at cure was practicable. Of these 6, 2 refused treatment, 2 were so debilitated by extensive growths as to be beyond hope, and 2 died from respiratory infections or heart failure shortly after the performance of tracheostomy to relieve their dyspncea. The number of patients remaining is 79. They were subjected to various forms of treatment, the method primarily adopted being either surgical removal or irradiation (Table VI) . Risk to life during treatment.-Even though a patient has a malignant growth which will eventually kill him if not effectively treated, yet he quite naturally wishes to choose the least precarious method of treatment. One must therefore review all the cases, good and bad, and assess the immediate dangers.
I have already referred to 4 patients who were unable to undergo treatment directed to their cure. These were patients aged 52, 73, 77 and 82, in three of whom expectation of life was slight.
Of those for whom operation or irradiation was carried out, the mortality figures are given below, a period of one month from the commencement of treatment being taken as a reasonable figure. As some patients had more than one form of treatment, the totals are given, these exceeding the 79 patients under review. 
.. 10 None
The conclusion is that none of the forms of treatment is unduly dangerous, considering the malignant nature of the disease and the age of the patients. Furthermore, there is no reason to avoid operation because of the operative mortality, since the comparison with irradiation is satisfactory; nor is there any obvious difference as between the hospital and private patient, which speaks well for my Resident Medical Officers and nursing staff.
Proceedirnqs of the Royal Society of Medicine
Relative merits of various methods.-It is not only the immediate danger to life that must be considered in giving advice, but also the discomforts to be expected during the after-treatment.
(1) Laryngofissure with removal of one cord or part of both: The patient does not suffer pain; he swallows a few hours after operation, is out of bed in three or four days and usually leaves after a total stay of two to three weeks. His voice is hoarse but serviceable for all conversational purposes; apart from this there is no disability.
If recurrence appears, further treatment is practicable.
(2) Laryngectomy: There is practically no pain after the operation, and if a suction pump be effectively employed, cough is not disturbing. The use of the Sorensen flap and of sulphonamide and penicillin powder in the wound or systemically should guarantee early healing in most cases, usually in less than two weeks. Normal swallowing is then resumed, but cesophageal speech must be learnt. For some patients, especially those of advanced years, this may be difficult or impossible; such patients are then cut off -from conversation and may become severely depressed, even so far as to commit suicide. This has happened with two of my cases.
(3) Interstitial radium: An operation is required and sepsis may supervene. The needles must cover the subglottic region, and part of the cricoid should be removed. Perichondritis or stenosis are possible sequelh. If successful, the method may restore the voice almost to normal. If recurrence occurs, laryngectomy is possible, and has been performed twice by me with no undue difficulty. The treatment is short and no tracheostomy is required.
(4) Deep X-ray therapy: The treatment is tedious, and must be prolonged over four or five weeks; it produces a feeling of ill-hlealth, often with excessive secretion. Perichondritis may ensue, or may follow even after a lapse of years. The growth may be arrested but not cured, and slow spread may kill the patient after a prolonged period of suffering, greater in severity and duration than if no such attempt at cure had been made. In my opinion, the mere prolongation of life is no criterion of success.
If successful, the larynx may be restored to normal appearance, with a clear and resonant voice.
(5) Radium beam: The same disadvantages may arise, but usually in lesser degree; the local discomfort to the patient appears less than with deep X-ray therapy, but treatment is more tedious.
Perichondritis after irradiation: This danger is a real one, as these figures show: The affection of cartilages and of the soft tissues overlying may be of low grade and prolonged; treatment in the past appeared ineffective, but penicillin may prove effectual in some cases. In the insertion of radium excessive dosage may have been at fault in the patient who died.
Results of treatment according to situation ofgrowth.-It is difficult to fix a criterion of success. A three-year period of freedom is useless, since I have seen late recurrences after laryngofissure, when operation had been performed according to the tenets of StClair Thomson, with wide removal of the endolarynx. Thus 2 patients, at first apparently free of disease, had recurrences after three years, and 1 other after four years; these are naturally not classed here as successes, thus detracting. from the percentage of cures. I have classed patients as cured only if they were well and free 518 of disease after five years, and as promising if alive and free after a period less than five years, or if dying before the end of five years from other causes, but still free of laryngeal carcinoma. Cases C. P. F. C. P. F. C. P. F. It will be noted that laryngofissure was employed for the limited growths and irradiation for those extending on to the arytenoid. The results, as far as they go, are poor. Thle small number of cases is insufficient to provide conclusive results. In comparing results, more than one factor must be taken into consideration.
In my earlier cases there was less accurate discrimination as to the most suitable treatment, and in the war years of 1939 to 1946 there was much to do in connexion with battle and air-raid casualties, and the sick personnel of the forces; this, together with shortage of nursing staff, meant that operations were avoided as far as possible. Radiotherapy was therefore recommended for some cases who might, otherwise, have been subjected to surgery; the advantage was gained, however, of obtaining a somewhat balanced review of the possibilities available.
To compare the results according to the situation and distribution of the growth, the results in each primary group may be tabulated together, irrespective of the mode of treatment. The results, both of those known to be free of disease after five years, and also those promising to be cured, are less good in the bilateral and subglottic groups, as might be expected. But the figures are not so divergent as might be looked for; the difference is better reflected by the severity of treatment required for more extensive growths.
Metastases and recurrences.-In only 4 of the series were palpable glands present before the commencement of treatment; the patients were not refused for this reason. In 8 cases enlarged cervical glands appeared after treatment; 5 were treated by block dissection and 3 by irradiation. One patient was noticeable as having a further recurrence after an apparently complete surgical removal; he responded to irradiation and it might therefore be presumed that this treatment would have been effective in the first place. General opinion favours the view however that for differentiated growths surgical removal of secondary glands is the correct procedure. The possibility of recurrence indicates the necessity for careful selection of the right treatment, for wide endolaryngeal excision, for avoidance of narrow field laryngectomy and for removal of a sufficient length of the trachea in subglottic cases.
Treatment of recurrences.-Here a difficult problem is presented, since the results have generally been poor in my experience. This presents a gloomy picture and gives the impression that if the primary treatment fails, the prognosis is extremely bad. The patient cured had been treated originally by teleradium; of the remainder, one had a previous laryngofissure on the opposite side and twelve of the others also had laryngofissure. Three were irradiated after laryngectomy, but without success.
As for the reasons for recurrence, I can offer no logical explanation. The operations. were carried out with no restriction and a surrounding area of healthy tissue sufficient in extent appeared to be included in every case. Microscopical sections were examined., to decide whether any growth had been left; in one doubtful case after laryngofissure, the larynx was reopened a week later and the posterior area coagulated by diathermy.
The treatments by irradiation were under the direction of experts, with efficient equipment. Irradiation seems to be ineffective in recurrent cases. It is impossible, in any analysis, to make an exact comparison of alternative methods, since that is adopted which appears most likely to benefit the various groups of patient. The situation, distribution and type of growth, the general condition of the patient, the skill of the surgeon or radiotherapist, and the environment of treatment are all factors which must be considered.
I believe that my present percentage of cures by laryngofissure would compare favourably with those published by others; I have had many disappointments from laryngectomy, but not, I venture to believe, from errors of technique.
Choice of treatment.-For me, the experience of these cases, spread over a period of twenty years, has allowed certain conclusions to be drawn.
(1) A growth limited to the membranous vocal cord is best treated by removalJ through the laryngofissure route. The figures given may not appear startling, but at the present day I should feel able, after selecting the case with all due care, to promise the patient a very good prospect of permanent cure, with little danger to life, With but slight suffering and with no subsequent disability except a somewhat husky voice.
(2) A unilateral cordal growth extending on to the arytenoid cartilage, or reaching the posterior commissure, and without fixation, would be treated by external irradiation. The alternative would be interstitial radium, but the former appears to offer a more even ifradiation, although with more prolonged discomfort to the patient. Surgical treatment, if carried out, would entail removal of the whole larynx, with the loss of the natural voice and with no guarantee against recurrence.
(3) A diffuse growth arising in the larynx affected by chronic hypertrophic laryngitis, an extensive subglottic carcinoma or a growth widespread and with marked fixation of the cord, would be treated by total laryngectomy.
(4) Cases of recurrence after laryngofissure are best treated by total laryngectomy if otherwise suitable. External irradiation for recurrent cases has not given sufficient success to be justified.
CONCLUSIONS
Of patients presenting themselves with malignant disease of the larynx, of various types and at different stages of progress, 22 were permanently cured and 22 others were free of disease but had not passed the five-year standard; in 35 cases treatment failed, although the disease was in some -instances arrested for some years. The intervention of the war years disturbed the keeping of records and in some cases adversely affected the treatment of patients. I wish to acknowledge the help of my colleagues at King's College and Horton Emergency Hospitals, and also the radiotherapists who have treated patients referred by me; among them are Drs. Finzi, Langmuir Watt, Levitt, Allchin, Dr. Wood of the Radium Beam Therapy Research, and Professor Windeyer. From the latter, and from Mr. C. P. Wilson, I have derived much information, and many cases have been referred by me for treatment under their care.
Mr. Negus showed five patients to illustrate the various methods of treatment of cancer of the larynx and the resulting voices.
The first had a localized carcinoma of one cord, and was treated by excision through the laryngofissure route in 1936. He has remained in good health and is able to carry on his work without difficulty, including a good deal of talking to numbers of people.
The second had a carcinoma extending along the whole length of the cord, too extensive for local excision. Radium needles were inserted thirteen years ago and the patient has a good and powerful voice.
The third was seen early in 1942, with an-extensive carcinoma involving the whole of one cord and also the subglottic region. He was treated under the care of Mr. C. P. Wilson and Professor Windeyer with deep X-ray therapy. His voice is now perfect and the larynx appears normal.
The fourth patient sought advice in 1938, and was found to have a carcinoma extending to the posterior commissure and also spreading anteriorly to the base of the epiglottis. There was some limitation of movement, but no obvious subglottic extension. He was treated by Professor Windeyer with teleradium and has a perfect voice and a larynx normal in appearance. He has given many lectures during the war.
The last patient was seen in 1938 with a longstanding history of hoarseness and with a note of removal of what appeared to be granulomata seven and two years previously. There was a diffuse carcinoma, with some limitation of movement, and subglottic extension causing dyspnoa. The carcinoma was of Broders' Group II. Laryngectomy was performed, and since this operation the patient has led a normal life and was able to make his voice audible to the large audience at the meeting.
Professor B. W. Windeyer said that he had some figures of his own to present from the Middlesex Hospital which were on a comparable basis to those of Mr. Negus.
His figures related to the total number of cases of intrinsic carcinoma of the larynx received in Middlesex Hospital from 1931 to 1943. Those years were chosen because the period from 1931 to 1941 included the five-year "cures", and the later two years, 1942-1943, brought in some extra cases in which cure had been maintained for at least three years. He had produced his own figures in the same way as Mr. Negus had done and according to the same criteria. Since 1932, when they obtained a 1-gram radium unit, he had, in close co-operation with Mr. C. P. Wilson, set out to record the results obtained by the use of external irradiation. A large bias towards external irradiation would be noticed in his figures, and only a small number of cases had been treated by laryngectomy.
He was grateful to Mr. Wilson for his co-operation in these cases because he knew what a great trial it was to him as a surgeon to see cases which he must have thought suitable for total laryngectomy being handed over for treatment by irradiation.
His first table showed the total number of cases during the years mentioned: Total 38 11 4-5 2 15 3 5 7 12 5 2 5 *One ofthese was later cured by total laryngectomy (Alive and well now after eight years)
The subglottic cases had not been so satisfactory as the others; the unilateral supraglottic cases were more satisfactory, but not very good:
Unilateral subglottic 5 The advanced group included cases of unilateral carcinoma in which the growth had invaded the thyroid, and here results and mortality figures were not so good.
The treatment of cases of hypertrophic laryngitis had not been successful except for one case which was treated by total laryngectomy. The final results in 81 cases showed 19 cured and 20 promising, making a total of 39, which was very similar to the figure given in the final table which Mr. Negus had shown. The interesting point was that 73 out of these 81 patients were treated by external irradiation whereas in Mr. Negus's series, out of a total of 79, there were 45 who were treated either by laryngofissure or total laryngectomy. It was difficult to. say whether telorgdium would produce better results than X-ray therapy. In the first series of cases teleradium was; used as first preference. From the table it would be seen that 28 cases were treated, of whom 10 were classed as cured and 4 as proninsing, making 14 out of 28. During that time 22 cases, generally less favourable ones, were treated by X-rays and the results were not so good-6 cured and 3 promising.
-ExTERNAL RADIATION 1931 RADIATION -1941 RADIATION 1942 RADIATION -1943 i_A- In the 1942-43 period, when they were not using teleradium, and all cases were treated by X-rays, the results-none of them of less than three years and some of them approaching the five-year period, but still only classed in the promising groupshowed that of 20 cases, 12 were in the promising group. The result with X-rays, adding the whole series together, was just about the same as had previously been obtained with teleradium.
Perichondritis was the bugbear of external irradiation in the treatment of carcinoma of the larynx. In some of the cases a very severe perichondritis had been experienced, and a number had lost their lives as a result of it. Others, as Mr. Negus had stated, had had a "niggling" irritation or pain which had been very distressing. They hoped to be able to control this sequel better by systemic penicillin which was being tried out.
Mr. Negus had raised the question whether the histological classification was of very great importance. He believed that no very definite difference had been found between the undifferentiated and the more differentiated cases.
Finally as to treatment, he thought that their results would have been improved if more total laryngectomies had been done on cases, particularly the advanced ones, which were now thought to be suitable for that procedure and not suitable for irradiation. With regard to the early case which Mr. Negus had said should be treated by laryngofissure, he thought that the results of that treatment and of external irradiation showed no very great difference. The voice of the patient who was irradiated was a better voice than that of the patient on whom laryngofissure had been done, although that also might be quite good. There was no doubt that the patient undergoing external irradiation had a much longer treatment and an unpleasant treatment, partly because of the painful reactions which he experienced and partly because of the prolonged and wearying nature of the treatment itself. For the treatment of an early case his preference would be external irradiation.
There was one other feature about teleradium and X-ray therapy, namely that the actual course of treatment with X-ray therapy meant shorter sessions for the patient. This was certainly so with the teleradium unit at their disposal-a 4-gram unit-with which each individual session lasted over an hour, whereas with X-ray therapy the individual treatment was not more than perhaps ten minutes.
These two papers, together with the subsequent Discussion, will appear in the Journal ofLaryngology and Otology.
